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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color image forming 
device capable of correcting the difference of color or color 
slurring by measuring the bend of the scanning line of a write 
means. 

SOLUTION: This image forming device is provided with plural 
photoreceptors and plural write means 20 independently 
performing laser scanning to the respective photoreceptors, 
and electrostatic latent images on the respective 
photoreceptors formed by the scanning of the write means 20. 
are developed to the developed images of respective colors, 
then the developed images of the respective colors are 
successively superposed and transferred to transfer material. 
The device is equipped with a control means by which a 
scanning position in a subscanning direction Z at each image 
height is relatively measured by dividing the luminous flux for scanning by the write means 20 by the 
use of a half mirror 29 and guiding either luminous flux L' of divided ones to a CCD sensor 22, and 
the bend of the scanning line is corrected by turnably providing a parallel refractive surface on the 
front side of a half mirror. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the photo conductor in which two or more revolutions are free, and two or more write-in means 
to perform a laser scan independently to each of the rotating photo conductor. At least this write-in means The 
light source. It consists of an optical deflection means to deflect the laser beam bundle from this light source to 
a main scanning direction, and a lens for a scan which carries out image formation of the laser beam bundle to 
deflect to a photo conductor side. In the image formation equipment which piles up and imprints **** of each 
of this color on imprint material after developing the electrostatic latent image on each photo conductor formed 
of the laser scan of the write-in means of each above to corresponding **** of each color Image formation 
equipment characterized by having a measurement means to measure the scanning-line deflection of each write- 
in means by leading the laser beam bundle scanned with each above-mentioned write-in means to a CCD 
sensor. 

[Claim 2] Image formation equipment according to claim 1 with which the above-mentioned measurement 
means is characterized by having a flux of light separation means to divide the laser beam bundle deflected with 
the above-mentioned optical deflection means into the 1st flux of light which carries out incidence to a photo 
conductor side, and the 2nd flux of light which carries out incidence to the above-mentioned CCD sensor. 
[Claim 3] Image formation equipment according to claim 2 characterized by the above-mentioned flux of light 
separation means being the half mirror prepared between the above-mentioned optical deflection means and the 
photo conductor side. 

[Claim 4] Image formation equipment according to claim 2 or 3 characterized by having arranged two or more 
CCD sensors along the migration locus top of the 2nd flux of light when the 1st flux of light of the above is 
deflected by the main scanning direction. 

[Claim 5] Image formation equipment according to claim 2 or 3 characterized by having the migration means to 
which at least one CCD sensor is arranged to each write-in means, and this CCD sensor is moved along the 
migration locus top of the 2nd flux of light of the above. 

[Claim 6] the above-mentioned CCD sensor ~ the optical axis of the 2nd flux of light of the above, and 
abbreviation - image formation equipment given in either of claims 2-5 to which the direction of a list of the 
pixel train in a vertical flat surface is characterized by the migration locus of the 2nd flux of light of the above, 
the intersection, and being installed so that it may not mtersect perpendicularly. 

[Claim 7] Furthermore, image formation equipment given in either of claims 1-6 characterized by having an 
amendment means to amend the deflection of the above-mentioned scanning line. 
[Claim 8] The above-mentioned amendment means is image formation equipment according to claim 7 
characterized by enabling adjustment of the amount of deflection of the scanning line which is made to carry 
out detailed migration of the optical axis of the laser beam bundle deflected with the above-mentioned optical 
deflection means in the direction of vertical scanning, and carries out image formation to the photo conductor of 
this laser beam bundle. 

[Claim 9] The above-mentioned amendment means is image formation equipment according to claim 8 
characterized by being what adjusts the amount of deflection of the scanning line by having the transparence . 
member equipped with the refracting interface which bends the laser beam bundle which it is installed between 
the above-mentioned optical deflection means and the above-mentioned lens for a scan, and is penetrated along 
the direction of vertical scanning, and leaning this transparence member. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the image formation equipment which has two or 
more sets of write-in means (optical scan system), and a written in means (photo conductor), piles up the image 
formed in each ****** means about electrophotography-type image formation equipment, such as a laser beam 
printer and a digital plain paper copier, and forms an image. 
[0002] 

[Description of the Prior Art] The information on a color that plurality changed with two or more write-in 
means independently to two or more photo conductors by which revolution actuation is carried out with a drive 
is written in image formation equipments, such as a laser beam printer, with the scanning line, respectively, an 
electrostatic latent image is formed, and there are image formation equipments, such as a digital color copying 
machine which develops these electrostatic latent images to **** of the color which changed with two or more 
development means, respectively, piles up and imprints on imprint material, and obtains a color picture. Each of 
the above-mentioned write-in means carries out outgoing radiation of the laser beam bundle from the 
semiconductor laser by which actuation control is carried out according to the image information signal of each 
color by which reading appearance is carried out. A laser beam bundle is scanned in the direction of image 
quantity while being condensed by the photo conductor side uniformly charged through optics, such as a 
polygon mirror and a lens. And image information is written in the photo conductor side to rotate as the 
scanning line of a predetermined pitch, and an electrostatic latent image is formed in it. 

[0003] Conventionally, with the color picture formation equipment equipped with the laser beam scanner as two 
or more write-in means as mentioned above, a gap may occur in the lens and light source location in a scanner 
by considering a temperature change etc. as a cause in each write-in means. Thus, if an inner lens and an inner 
light source location shift, the migration locus of the laser spot on a scan layer-ed, i.e., the deflection of the 
scanning line, will change. When the deflection of the scanning line of a laser beam bundle differed with the 
write-in means of each color, there was nonconformity to which a difference and a color gap of a tint take place 
by a gap of image spacing of a different color or the lap, and the quality of a color picture falls. 
[0004] In order to prevent this kind of nonconformity, as a measuring method of the deflection of the above- 
mentioned scanning line, the method of turning to an imprint belt the reflective mold photosensor which 
consists of the light emitting device and photo detector to construct [ two or more ], arranging it, catching **** 
on an imprint belt by the photo detector, and measuring a gap of **** is well-known so that it may be indicated 
by JP,9-90695,A, for example. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the measuring method given [ above-mentioned ] in 
JP,9-90695,A, in order to distinguish and catch **** of that the light source which illuminates **** is needed, 
and four colors, each photo detector corresponding to a color is needed, and equipment serves as the cost high. 
[0006] Then, this invention is equipped with the cheap means for measuring change of the scaiming-line 
deflection of the laser beam bundle in each write-in means, and aims at offering the image formation equipment 
which can amend the difference and color gap of a tint by change of scanning-line deflection further. 
[0007] 

[Means for Solving the Problem] The image formation equipment of this invention which attains the above- 
mentioned object It has the photo conductor in which two or more revolutions are free, and two or more write-in 
means to perform a laser scan independently to each of the rotating photo conductor. At least this write-in 



means The light source, It consists of an optical deflection means to deflect the laser beam bundle from this 
light source to a main scanning direction, and a lens for a scan which carries out image formation of the laser 
beam bundle to deflect to a photo conductor side. In the image formation equipment which piles up and 
imprints **** of each of this color on imprint material after developing the electrostatic latent image on each 
photo conductor formed of the laser scan of the write-in means of each above to corresponding **** of each 
color By leading the laser beam bundle scanned with each above-mentioned write-in means to a CCD sensor, it 
has a measurement means to measure the scanning-line deflection of each write-in means, and is characterized 
by 

[0008] The above-mentioned measurement means can consider as the configuration which has a flux of light 
separation means to divide the laser beam bundle deflected with the above-mentioned optical deflection means 
into the 1st flux of light which carries out incidence to a photo conductor side, and the 2nd flux of light which 
carries out incidence to the above-mentioned CCD sensor. In this case, the above-mentioned flux of light 
separation means can make it the configuration which prepares a half mirror between the above-mentioned 
optical deflection means and a photo conductor side. 

[0009] It can consider as the configuration which has arranged two or more CCD sensors along the migration 
locus top of the 2nd flux of light when the 1st flux of light of the above is deflected by the main scanning 
direction. Or it is good also as a configuration equipped with the migration means to which at least one CCD 
sensor is arranged to each write-in means, and this CCD sensor is moved along the migration locus top of the 
2nd flux of light, moreover - in this case - each CCD sensor - the optical axis of the 2nd flux of light of the 
above, and abbreviation - the direction of a list of the pixel train in a vertical flat surface is easy to make it the 
2nd migration locus, intersection, and configuration installed so that it might not intersect perpendicularly of the 
flux of light. 

[0010] Furthermore, it can be made the configuration equipped with an amendment means to amend the 
deflection of the above-mentioned scanning line. In this case, this amendment means can be considered as the 
configuration whose adjustment of the amount of deflection of the scanning line which is made to carry out 
detailed migration of the optical axis of the laser beam bundle deflected with the above-mentioned optical 
deflection means in the direction of vertical scanning, and carries out image formation to the photo conductor of 
this laser beam bundle was enabled. Moreover, in this case, the above-mentioned amendment means has the 
transparence member equipped with the refracting interface which bends the laser beam bundle which it is 
installed between the above-mentioned optical deflection means and the above-mentioned lens for a scan, and is 
penetrated along the direction of vertical scanning, and can make it the configuration which adjusts the amount 
of deflection of the scanning Ime by leaning this transparence member. 
[0011] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained based on a dravmg. 
Drawing 1 is the outline block diagram of the image formation equipment of this example. The inside of this 
image formation equipment consists of the image read station 40, the image-processing section 50, and the 
printer section 60, and it is arranged at the printer section 60 so that 4 sets of imaging equipment constituted 
with the write-in means 20, the drum-like photo conductor 1, and the imaging components of the circumference 
of this photo conductor 1 may be located in a line on the imprint belt 2. The imaging equipment of these 
plurality shares black ("BK" shows belbw), cyanogen ("C" shows below), a Magenta ("M" shows below), and 
each color imaging process of yellow (" Y" shows below) sequentially from the dravrlng 1 Nakamigi hand. Here, 
the configuration and a series of imaging actuation of this equipment are outlined first. 
[0012] With each imaging equipment, a fiiU color image is obtained because each forms **** of four colors of 
BK, C, M, and Y and piles up and imprints **♦* of each color by which sequential formation is carried out to 
imprint material. For tiiis reason, revolution actuation is carried out through driving roller 2a by driving roller 
2a and follower roller 2b, and the driving source that it is laid [ fumly ] across 2c and illustrated, and the 
imprint belt 2 conveys the imprint material sent from the resist roller 3. In addition, although it is the 
configuration of piling up **** of four colors of BK, C, M, and Y, 1 set of recording devices are omitted among 
these 4 sets of recording devices, ♦**♦ of three colors is piled up, and you may make it obtain a color picture in 
this example. 

[0013] For example, vsdth the recording device which forms C ♦***, photo conductor IC is charged in 
homogeneity with the electrification means which revolution actuation is carried out with the drive which is not 
illustrated to the clockwise rotation in dravying 1 (it will be the direction of vertical scanning if it sees from 



write-in means 20C); and consists of electrification charger 4C, and an electrostatic latent image is formed by 
exposure by write-in means 20C. Write-in means 20C carries out outgoing radiation of the laser beam by which 
carried out actuation control of the light source by the laser actuation control section with the digital picture 
signal of C from the image-processing section 50, and intensity modulation was carried out with the digital 
picture signal of C, deflects this laser beam bundle repeatedly to a main scanning direction (shaft orientations of 
a photo conductor 1) with the optical deflection means which consists of a polygon mirror 21, writes the 
information on C in photo conductor IC as the scanning line, and forms an electrostatic latent image here. Like 
latent-image formation of Above C, moreover, in other recording devices Revolution actuation is carried out 
and photo conductor IBK, and 4M and 4Y are charged in homogeneity by each electrification charger 4BK, and 
4M and 4Y, respectively. An electrostatic latent image is written in by the exposure corresponding [ BK / write- 
in means 20/ write-m means 20Y ] to the image information of each color in write-in means 20M to photo 
conductor 1 Y to photo conductor IM to photo conductor IBK. 

[0014] Moreover, the outline of a means to measure the laser beam of the above-mentioned write-in means 
20BK - 20Y is as follows, it is alike, respectively and CCD unit 22BK which consists of a CCD sensor, and 
22C, 22M and 22 Y are arranged at the write-in means 20BK - 20 Y side of each above. And a part of laser beam 
bundle which faces to a photo conductor 1 is led to each CCD unit 22BK - 22Y from the inside of each write-in 
means 20BK-20Y. Each [ these ] write-in_means-2D and each CCD sensor 22 are connected to the control 
section 51 y/hirh rn^<^ist^ nf flrithmettin u"^tS, ^iich a5; CPU. 

[0015] The electrostatic latent image on photo conductor IC is developed by the next of latent-image formation 
with 2 component developer which consists of 1 component developer or C toner which consists of a C toner by 
developer 5C as a development means, and a carrier, and becomes it with **** of C. like formation of this C 
****, the electrostatic latent image on photo conductor IBK, IM, and 1 Y is developed, respectively with the 
developer which contains BK toner, M toner, and Y toner by each, developer 5BK, and 5M and 5 Y, and turns 
into**** of BK, M,andY. 

[0016] The imprint material which consists of a transfer paper P by the feed koro 7 is fed to the resist roller 3 
from either of two sheet paper cassettes 6 with the above-mentioned image formation actuation. As the resist 
roller 3 takes timing with the image formation on each photo conductor 1, it sends out a transfer paper P to the 
imprint belt 2, and the imprint belt 2 conveys a transfer paper P in the heat fixing roller 9 direction. In case the 
transfer paper P on the imprint belt 2 passes the nip section of photo conductor IBK, and IC, IM and 1 Y, by 
imprint charger 8BK, and 8C, 8M and BY [ the imprint belt 2, and ] One by one, BK **** on photo conductor 
IBK, C **** on photo conductor IC, M **** on photo conductor IM, and Y **** on photo conductor 1 Y are 
imprinted, and a fiiU color image is formed in a printing side. Then, it is fixed to a toner by the heat fixing roller 
9, and a transfer paper P is discharged as a color copy with the delivery roller 10 outside. 
[0017] Moreover, photo conductor IBK, and IC, IM and 1 Y are cleaned by cleaning equipment 1 IBK, and 
1 IC, 1 IM and 1 1 Y after a **** unprint, respectively, and a residual toner is removed. Moreover, cleaning 
equipment 1 2 cleans the imprint belt 2 after transfer paper conveyance. 

[0018] Hereafter, the measurement means of the laser scan location of the above-mentioned image formation 
equipment and the amendment means of a laser scan location are explained to a detail. 
[0019] Drawing 2 is drawing showing the configuration of the write-in means 20 circumference of drawing 1 , 
this drawing (a) is a sectional side elevation, and this drawing (b) is a top view. As shown in these drawings, 
through a coUimate lens 24, aperture 25, a cylindrical lens 26, and soundproof glass 27, by the motor which is 
not illustrated, the laser beam bundle emitted from the light source which consists of semiconductor laser 23 
reaches the polygon mirror 21 by which revolution actuation is carried out, and is deflected. The deflected laser 
beam bundle passes along soundproof glass 27 again, and attains it through the lenses 28a and 28b for a scan to 
th e half mirror 29 which is a flux of light separation means. 

[0020] As shown in drav^ing 2 (a), image formation of the 1st flux of light L which penetrated the half mirror 
29 among the laser beam bimdles which reached the half mirror 29 is carried out to photo conductor side la 
which is a scan layer-ed through protection-against-dust glass 32, it writes in the scanning line and, on the other 
ha|fid7-2Gd flux of light L' re flected by the half mirror 29 carries out incidence to the CCD unit 22. 
[0021] shown in drawing^ (b)/pLe_d etermined spacing is opened in a main scanning direction Y (the 
'"atfgcfionof image quantity), and three_CCD units 22 are installed . That is, these CCD units 22 arrange in 
parallel line CCD22a as a light sehsing portion on the scan locus of flux of light L' of the above 2nd 
accompanying the scan of the 1st flux of light L deflected by the polygon mirror 21 . Incidence of the 2nd flux 



of light L* deflected by the polygon mirror 21 will be carried out to three CCD units 22 one after another, and it 
will repeat this for every scan layer of the polygon mirror 21. In addition, some laser shaken among the 1st flux 
of light L to the end side of a main scanning direction Y carries out incidence to the synchronous sensor 31 
through a mirror 30 by return. 

[0022] In this example, a half mirror 29 is formed along a main scanning direction Y, and the flux of light from 
tiie polygon mirror 21 is mostly divided into a right angle, therefore, each line CCD22a - a half mirror 29 — it 
is attached so that predetermined distance alienation ma y be carried out in the width Z of vertical scan ning, i.e., 
the directionTamiitTnay-^ turned immediately to it to laser beam bundle L' and it may ranEwith a 

mam scanning direction X at equal intervals. 

[0023] Moreover, the pixel train of each line CCD22a is in a vertical flat surface to the optical axis of 2nd flux 
of light L', and the direction of a list of this pixel is arranged in the direction of X in alignment with the optical 
axis of the 1st flux of light L. That is, the vertical-scanning location of the scanning line which the 1st flux of 
light L writes in photo conductor side la is relatively pinpointed by the pixel location of the direction of X as 
for which 2nd flux of light L* carries out image formation. Therefore, if the Mitsushige alignment of the 
direction of X on line CCD22a is measured, it will become a thing reflecting the vertical-scanning location of 
the scanning line in the image quantity. And each output of the CCD unit 22 prepared in three in a scan field is 
incorporated by the control section 51, the vertical-scanning location in each image quantity is pinpointed, and 
the deflection of the scanning line is measured. 

[0024] Moreover, since rp easurp mpnt-nf the. Hp.flp.ctinn nf th? ^c annin g line is attained by leadin g a laser beam 
bundle to direct line CCD22a by the configuration using the above-mentioned half mirror 29, without 
establishing the special light source and it is measured at the process before developing every write-in means 
20, the cheap photo detector for monochrome which consists of CCD is sufficient. Moreover, since the pixel is 
imified in the condition of having arranged at equal intervals, from the first, a CCD sensor is easy to arrange, 
and since the optical storage time is moreover electrically changed also about sensibility, it is easy [ sensor ] to 
adjust. 

[0025] In addition, in this example, although two or more XCD units 22 are used to ea c h vmte-in means 20, it 
can attach in the migration stage which does no t illustrate one CCD unit 22, can be made to be able to move to a^ 
main scanning di rgction_Y, and can measure also by investigating the pixel location through which tlux ot light 
V passes in desired image quantity. In this case, the number of required sensors becomes fewer and it is 
advantageous to the cost reduction in this point. 

[0026] Moreover, although this direction of a pixel train is not made in agreement as thoroughly as the direction 
of X although the direction of a pixel train of line CCD22a lies at right angles in the direction of Y in this 
example in accordance with the direction of X which can specify the scan location gap by photo conductor side 
la, but it is in XY flat surface rather and the direction of X is crossed, it is good to lean so that it may not 
intersect perpendicularly in the direction of Y. If it carries out like this, the effectiveness as having become fine 
that narrowing pixel spacing has the same pixel pitch to the direction Z of vertical scanning in photo conductor 
side la (it appears in the direction of X witii Line CCD) will be acquired, and the accuracy of measurement of 
scanning-line deflection will improve. 

[0027] Drawing 3 is the sectional view of the write-in means 20 equipped v^th the amendment means of 
scanning-line deflection. An amendment means here has the optical-axis migration means which the laser beam 
bundle before reacliing t o a half mirror 29 was made refracted, and made this optical-axis location adjustable, 
changes tETdtrection height of vertical scanning of the laser beam bundle which carries out incidence of this 
optical-axis migration means to the lenses 28a and 28b for a scan by carrying out actuation control by the 
above-mentioned control section 51, and makes in agreement the amount of scanning-line deflection between 
each write-in means 20. 

[0028] The above-mentioned optical-axis migration means in this example is the transparence member 3 1 of the 
rectangular section prepared before lens 28a for a scan. As for this transparence member 31, a longitudinal 
direction has parallel refracting interface 3 la of abbreviation parallel of a front face and a rear face in 
accordance with a main scanning direction Y. The transparence member 3 1 can be freely rotated centering on 
the main scanning direction Y which passes near [ this ] the core, and, thereby, as for parallel refracting 
interface 3 la, a front face and a rear face have a predetermined include angle to both opticals axis. 
[0029] And since the laser beam bundle deflected by the above-mentioned polygon mirror 21 should pass 
soundproof glass 27, it passes the transparence member 31, and the direction Z of vertical scanning of a laser 



beam shaft is moved to parallel by parallel refracting interface 31a before and after setting up with angle of 
rotation of the transparence member 31 at this time. Through the lenses 28a and 28b for a scan, eventually, on 
photo conductor side la, the laser beam bundle which carried out the parallel displacement serves as change of 
the amount of scanning-line deflection in the direction Z of vertical scanning, and appears to it. 
[0030] On the other hand, the amount of deflection of the scanning line is calculated by the control section 51 
from tiie output of the above-mentioned line CCD22a, as mentioned above, and the amount of system deviation 
is obtained by the comparison between the value (theoretical value) of the normal of a scanning-line location, or 
each write-in means 20 here. This is converted into the amoimt of angle of rotation as a control input required 
for the transparence member 3 1 , and actuation control of the transparence member 3 1 is carried out by this. 
Thus, by controlling angle of rotation of the transparence member 3 1 , and arranging the deflection of each 
scanning line through two refracting interface 31a approximately [ this ] so that the scan location scaled in each 
CCD unit 22 may be in agreement between each write-in means 20, a color gap etc, can be amended and the 
quality of an image can be raised. 

[0031] In addition, the transparence member 31 which consists of the above-mentioned parallel plate etc. needs 
to cover all image quantities. The transparence member 3 1 in connection with this invention is installed 
between the polygon mirror 21 and lens 28a for a scan, its magnitude of the transparence member 31 needed in 
the direction of image quantity as compared with the case where it installs between the lens 28 for a scan and 
photo conductor side la is small, it can be managed with this point, and is advantageous to that part cost 
reduction. 
[0032] 

[Effect of the Invention] As explained above, the image formation equipment of this invention Since it is the 
configuration equipped with a measurement means to measure the scanning-line deflection of each write-in 
means by leading tfie laser beam bundle scanned with each write-in means to a CCD sensor In order not to 
degrade the quality of the image which can measure comparatively cheaply and easily the deflection of the 
scanning line for every write-in means, piles up each image by this, imprints, and is obtained by the above- 
mentioned CCD sensor, it can know it is necessary how many deflection of the scanning line of which write-in 
means to amend. 

[0033] According to the configuration which has the flux of light separation means which the above-mentioned 
measurement means divides into the 1st flux of light which carries out incidence of the laser beam bundle 
deflected with the above-mentioned optical deflection means to a photo conductor side, and the 2nd flux of light 
which carries out incidence to the above-mentioned CCD sensor, each write-in means can measure the 
deflection of the scanning line with this flux of light separation means with the condition in which image 
formation is possible. 

[0034] According to the configuration which has arranged two or more CCD sensors along the migration locus 
top of the 2nd flux of light when the 1st flux of light of the above is deflected by the main scanning direction, 
since these tw o or more CCD sensors ar e ar ranged in a main scanning direction, scanninp-line.d eflection can be 
measurg d^yThe easy dev ice with little m oving part. 

[0035] At least one CCD sensor is arranged to each write-in means, and according to the configuration equipped 
with the migration means to which this CCD sensor is moved along the migration locus top of the 2nd flux of 
light, since it is one CCD sensor required for each write-in means, cost can be reduced from the case where two 
or more these is prepared. 

[0036] the above-mentioned CCD sensor the optical axis of the 2nd flux of light of the above, and 
abbreviation - since the resolution of measurement of a narrowing line CCD becomes [ the pixel row pitch in 
the direction which pinpoints the vertical-scanning location of the above-mentioned migration locus ] high, 
according to the 2nd migration locus, intersection, and configuration that were installed so that it may not 
intersect perpendicularly of the flux of light in the direction of the pixel train in a vertical flat surface of a list, 
the accuracy of measurement improves from the case intersect perpendicularly with the direction of the 2nd flux 
of light of the above of a migration locus. 

[0037] Furthermore, according to the configuration equipped with an amendment means to amend the 
deflection of the above-mentioned scanning line, it piles up by amending the deflection of the scanning line 
produced with each write-in means, and quality degradation of the color gap in a transfer picture etc. can be 
suppressed. 
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[Translation done.] 



